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(54) MATCHED FILTER AND RADIO RECEIVER FOR CDMA COMMUNICATION SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To select an optimum 
architecture, to effectively lower the 
switching rate of the entire circuit and to 
substantially reduce power consumption by 
utilizing the feature of matched filter 
calculation, data dependency and data symmetry 
and performing design by the low power design 
method of a digital circuit related to a 
matched filter. 

SOLUTION: This matched filter is provided with 
a data input control part 2 for specifying a 
place for holding received spread data every 
moment, data holding parts 4 for holding 
received data, a spread data path part 3 
composed of the plural data holding parts 4 
which is controlled by the data input control 
part 2 and an arithmetic part 5 for EXORing, 
adding and outputting the received spread data 
in the output of the spread data path part 3 
and a spread replica code generated by itself. 
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- * > < Age 3 «• * fSH^S 4 *>%©ffi^«rftiim# 

toe. SK&^-^e^K^jSWa^i. ta»i?#4 
<I8#JB2> . - 



[0044] * ft, 0 1 7.4*02 ICK$W>^ 3 ? K7 a 
,'l>*Kfe(,>Ti;*. ^af r -*A^S(l^2A^ 

fr*. tt?^>KBe>a«:iijW4tt»C!>WRKMttiSS 

m*mx.$misxi><ctK.**). .hiEotts*^-* 

.'^SH3 Kfctf *f5f#S54 -s©^- 

$ nr <, > < i ^ (Cfltsgf * c: twv a? 6 c 
3> . 10 
[ 0 0 4 5 ] 3 0 1 7.1*0 2 KiSw(D^ ■> * f7 

&<om-r- *j<*®3(z m * «&g&4 ^<*> 

r- MMfeMftXK* StvCt' < ■* 5 Kli^f-S C 4 <> 
r*4 <5##*li4> . -C-fC, 01 7.4*02 K!3$©^ 

- H £ A# 3 4 ^ $ -©WfilfctT a ^ h SltesSt 20 
[ 0 0 4 6 ] C C V, 0 l 7J*0 2 7.»*i^«i5 KIBifc 

mimtxmu,xh£< <m$mG>, mtte?-* 

->^S|I3 tCi)«-Sr-^fS}#ii54©^c ? J? A2HHK, 
*0 v*£Jai£T£4 4<>{e. COUZf-^ir 
□ 9 iS^Jfca^- * A^SOiMSP 2 *»6 ®«S» 30 

i©IB«C. ±K®§f r -?ia#^4*^0[>ta>7?:iSWW 
CCSi^SB 5 'sttl^ t^-S-feU** gPflSfflW fcft * 4 4 

t>« . & t u * * giKDjssssiHai*^ ski'** mm 
&mix®&Tzcwc2i> (sf&ms > . 4c* 

T^tSrilGCSiiSWcC DMAiHTfrlSCOSfHi 

ASfi^©spas<r£g«:*ji'-c. sfetmHatts, 
* * A2>;*n&^ < nmmr- $m$®i&?i 

<»\1]<cfoox±&<rt£&?~ >izmc.*}*t 

*m&^<D?-*miifflw&mxi : itt',xi,>< 
K*t\en<Dmma&&mni>xtn-hT&Si%&it&m 50 
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& i ll>$ Kx%*i2nx c • h c t & 

[ 0 0 4 8 ] * tc, -*£P«>C DMA »«*2%)SSa* 
Ct^gi*. §fi7>^*£iiGT£fi;*nfcCDMAjI 

{f^scro p S Kl£l@«rtfi 3 ttfc£fifi^(c-?<- »-cii» 
aoit*f tt»wwi«*«*fcc DMAa(i^?:<D» 
iiiiSfi&SKfe^T, smtmss^d': *fc»-f-**A 
a? < mo-?- *m®&#vtoK&m u 

A4 I *+%>vmfcfttt 1 5tv>?k%-*<\ : iU'°>btl>u: > 

tnztxvmmzm t r sj -h? zm 1 mm . 
q? **>i%jmtt*i.m#t:m 544 ^^^n-e 

^■?^K7^^?*-e<fitT^$n'C<,^C4 : £^ 
4 0'Ct^ (iB*Jf 10) . 
[0049] 

{A)-*iwg©^!^te^s 

!lfit>, g9&bftJA&i8DS-CDMAtf3&fflW<& 
[ 0 0 5 0 ] BP*>, 0 3l£*n'?<k U'. SI ^tiiS5!liC 

to**? 4 1>?>^ 7 * f ? a a warn stitcffim 

SS8U4 4«C-X»C<> > .'W^'J ^ KS4 4 a. S ^4 
4b. ^B!asgS44 c. 90'^IS44d. £+17- 
44e, A/D^S44f. feftU/'J^#^a 
4 4 8. A/D^feS4 4h, r*?*^-???*? 4 
>l* iWhW+Y? <**) 20-1-20-4. 

*d?sS44i. 4 4 i^riKxm.inx\.>h. 
[005 i]c ma. «j . ttt«gssgii4 4 rtt. mm 

yij^KS4 4afi:4jt,' , C. I * + + ft* 

^814 4 C*6{aA$n4T^DyiE^ft4jJh^^b 
■tt. Sfe. ^*-y-4 4 e«:*Jl,'T\ Q^t^-.'l'*. 
|ysiS4 4 c«-tiJ;>7?SS^9 0* »IBS4 4 <1<<:-C»tl 
$tVfcT*P**8?«4»M#fc>'3'. -eotT, A/DiSl 
jftS44 f . 44hKfc<,* , C. S4't>-44l). 2 *f"4 

4 e *^©as*(t #*r+ c y • r < b. r 

^i-Jit.'Uv-? K"7^.'Hf20- 1^20-4«:4<Jl. 

r. masf) *fi^4S4 4 e©tti^tc*j«*iifc» 

^WWC, . C. 4. A/D£fcS44f. 44 
h^*>©tlJAffl^T:*&D, . D. 4(CJ:«. ^IStBS 
4BHiftg*iTa ^. $ ^><C DD#S4 4 i , 4 4 j icfc 
l'-C. ?A*.>$>m?*)F? 1-20-4 
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[0 05 2] tC 6 ?, *^l^*6^StC^4. ~T-t 
i>**>-??*JF?4>\>*20-\, 2 0-2. 2 0- 
3. 20 -4i*. $iH,tcimAfiF-$$:> 9 frt* 
taS<C, *£$3ftfc»SS*7 ') 'J -7-7U ?7<*>?*>© 1 fli 

f*0Di3# w«t o T fti^* * 4>€>f. @ 4 Km* J: *> 

IC. m7~*KhWW®& <&> 10, 10 

'J>inHS£ <-fel,**#iWS|» 8, i^gii]^ (Sil> 9«r 

[ o o 5 3 ] c c t\ fcfc^- * A*3s»]aiiiss 1 o it. 
'X. &^7W;<Aus>**i@8&7ft©io<D^-££ 

/f * *|fflfc7 it, i^ir- * ATJfcKSHlllS 1 0 K 
J:oT$S$ftfcl^<PFFs 1 3<C *>7T*R3<i*: 20 

©CA-S. CCC l'PC-FF s 1 3&, 1"7-Kf- 
*fc§i^-*.>^»^>FF 1 3a*. Jfc?*S 

UZFF & 1 3K<SSi?$ih*. 
[ 0 0 5 4] ®5tC> tltgi^-^A^JSWiSS 1 0<Dlt 
E|5K^-r*i:!«t^-^A^S«]aii]S&l Oli, 

©5 y ?7'7n^l0a &> fcteJiXS K U A 30 
*-C*-jT. ±Sfc>FF 1 0afl>HttrtlHW, iX*S©F 
F l 0a<DA*«*Kii*S3n-C, £f*4 0T#ft1*K: 

mu^tteHsfttftbrir^. *i/c. ¥?ioa<om 

[ 0 0 5 5 ] Sfc, COF F 1 0 ai*. *>&WPfctfHl 
m®V Zi><OV> HtflWttttDFF (Delay F 
lip Flop: SK£? 'J 7 ?7> U£&mi> 

fsn-s. ewe**). FFioa*. muxmtmt. 

<D*Kl/, ^©7'J^7 0 7 7"«t^t: 0' il> 
?ttSKl/'Cfc<C4 , C. l'?©7'J?7 - 7 0?7 , Ki't 

<£> ' 1" #fi8<£? 'J ? 11 B 5 7'W^7''J >y*d ? 

[0056] WIElfl§«t#ai<t l/TJi, 1 1 7 I- 

II * 77 a 9 7cc(gjg3n£ WZitti < . 
<D4>©4Jm>-C -et-r, S-F F 1 0 &<0&j) 

it. :mofcti? : -*-'tZt'VA$®to7V>&F F$ 1 
3K. jB*S#<*?VJ»VCfc»3, CCDS** T 4* 50 
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•2>C£tCj:-?'C. fli-^FF s 1 3*rj7^<7*(CS 

[0 05 7] ti3*?-^2Ui>A?tBlli87<Z> 
£F F s 1 3 #ISf $n*S8iti:. < * ? 7lx ? v- y 

>vN) ©Hare**}. afciwoAftjjain&ctcii'S' 

F F s 1 30>*^, A?J<l]* i «Si^5B , C© 19- K$<Z> 

ii. SFF $ 1 3cc#l/t? !: -*K|urc**JR8£S|]& 

[ 0 0 5 8 ] 0 1 3 tc. F F s 1 3 OBBMM!*^. 
C©B1 3^TFF s 1 3J*. 8|S1«'F F 1 3 a 4. 

8ia©ANDy-t 1 3bi&<-w^.-cia.^sn-ci' 

^. <*«£«$. igi3©8flH*. Sfi t/?c 1 V — K?- 

s 1 Z<r>m&t. Kb tr>WfeHWW*F F 1 0 

[0059] FF 1 3aii, AND?'-b 1 3 I) 
©H1731CISLVC. smotdmr-tKo^tvi Y 
uafBa>iig«w«i#-r**)flO'c**o sfc. and 

y-H3l)i*. A^7*l!jW@i»r'*^'C. llfetSt^-^A 

[ 0 0 6 0 ] m l 4 ( a ) <C F F l 3 a©A/3sflS»ia 
SlOff.'a'&mf . CCf'. AND'/- h 1 3 bi*. te|!t 
AT^^-^f ^ hi. toSi^-frAftSfliaiiassi 0*»6 
ffl*5n*F F A^*jai«^i©S&Sg!«:S{'''C. 

tttfwFF 1 3 a^Dia^A^sns^r'*^, @ 

14 (!))«:. FF 1 3a©*-Y 
TT. rttto*. FF7^W^RB-CNT*J5f>tC 
^f*4. S-F F 1 3aO-<*-~7>Ui% : i-&Ti>?<7K. 
m. 9G?irCL K<*>£*>±*Ki * » ^T. M:»A^ 
^-frb'? K*. SFF 1 3a©Di@+«:Bt*3ii«n 

igK. *7©4*{i. SFF 13a«^y-^K& 
*©-C. ttftA*f-*K»H*. 5FFl3a«:K« 

[006 1] Sfc. c<D^9«:i/r. 
SS7©SF F s 1 3<DA2J«. tkX*f">4tttK 

3 nr. f 7 - * A*WW?Hi^ittt5«tc^ I tc 
«>. SFF s 1 SOf-^A^SS^^^ » ^>y*«r 

ttffoxv^FF s I3li, 
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702SFF 0 1 ZVMMlWA-i *IS 

[0062) -ite, cce. & 

coo -i£tr ii^ateoi.T 
saw**. aetcjwjr^K, #ff s i 3<mijo>Q 
*k®ff $ i z<oKfjo>Dm-\t. mmic 

0liS7<DSFF s 1 3AV B&fltci*. ftttHttKES 

[006 3] 1tilM s ~*><ZU>A*Bm 
it. 5et/fci£SStAA^-jf«:«i#r4SSafli©FF« 
I 3*»&BflM<VC**). C<DF F s 1 SfcmteKilfct* 

t c - **ji&mmnt>. -x^ *- 9i>m 

K. FF s 1 3 COW hMfl*&K£&*. 
9tk«, 4<S^>7"»J>^<3Di*. l*?"7liBl*HC4 
BJMWMiOjI*n*««?. &-*>7*'J>y*q;>:7g 
«CitlW-4"<*BR7©FF s 1 3or.{jJ^«rT*>(./r 

[0064] 117(0, -^flfMM 

l» > £tttffiW5 01*. FF $ 1 3# 9 7*&x 

4. C©, 4**w<lf>^y>M(aiH»5 0«. « 30 

3>SKJ/7 hStfiUt^rabVC. 4H6SC5FF 

[0065] HtmaEis i 4 6*-/<u->^'j > y 

4K»£B4 4 g U 7 'J i 
***«FC. BPBR5 1 a, AWBR5 1 b***A 
tSs8Snti,>4, £*BB5 1 ai*. 4 

•7 u > pibhbs o snz 4*a?irm>8 40 

8 tr y M4f*b7*y*fl#4*EX0R?l!#l/e. HO* 
0BS5 1 btCtttirr&fcGreJb*. 
[ 0 0 6 6 ] Sfc. *B#@885 1 bi*. I3#@R85 1 a 

«C. K»l-7-y*fi^4S4 4i?«3C'? t -*l*^7Hi 
l*. 50 
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[ 0 0 6 7 ] C ftlCttl/CttMtt*. **- 1 JiiS 
-7- * l*V7 h TCC . U 7" »J * fTO*!/? h f i> 

micit-x^Zo e©fc«>, fctoM37~$im? 

U1>^*B»7 l^©Bft©F F s 1 3 1 -OOSB 

l^jt{SLT>8a. "O" -l*S<i0FSM ( O" 
-State Finite State Mach > 
n e ; flBttB-?i/-:/> 8 b «r*a*TB«St»t:i' 

[ 0 0 6 8 ] -fe b 7 * 8 a (*. ttfcy- * u i J ^> * 
BK7«14>W*4B<!>FF s 1 3^6 1B©FF s 1 3 
*BHW**l'?*t?**. "O" -itSFSM 

8b«. l^y^BBrtV. (5ISg«'^-.><i7->y'J> 
Wit (rMlTi^^CrBT fcOt 1 * ^ r , 4 

•oo" *messo. o r mm 1 . ic »wb 

2. '11' *<ttS&3&£ia?C£*'.r*4. 4*5, 
tKB«)Bn^r{fet*. cn^|S^$n*4>C»t?}i.tt<, fife 

[0 06 9] -r^fe, Wte7-*'<*U*JX*WBi7 
rt<Z)SF F e 1 Z<&tiifi&. 4<l^o«4«>%n-C l Hz 
U?^8a^A^Sn^. 4-l*»FSM8b 
ft. 5Hzl-7*8a«r*9iWf*C4(C<i:'7r > 4«il^F 
Fs 1 3*^l|SKDFFs 1 3i*mmn> -t®FFs 

[0 07 0] C<E>J:^CC. -Sfi 1/ fcfeSiA^ r - 3? * v 

HfiWt©!?, * - .» > t* y > y*!Ha@s& 8 & c 

itc^^r, *;U7*tC«fcoT:ig^3tlfcFF s 13K 
tWNfFO, -ecofifeOFF s 1 3 J*. ^ih«M«:^&<D 

yioy*(fiaiEIK8rt<!H!l'7^8a«'ta^4. SBt 1 
[0 07 1 ] fttfe*. SSSBK9a«, *w<^> 7 - 

•j>i^ii'jaiia8S8rta>-feU7*8a«ai^4. e^-c-^ 

f** e Il7'>7*y>7'7n9 7S«). ife±*07O 

S&. u->7*y>^^D? 7MFji«, ixxc^sn 

[0 07 2] *>^U>^0?>BB 
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= *i -f&m/*- W>7*ys9* • ■ • <9) 

W«flfeB4 4 «Tffc£« tffcttftU:? >J *?«Hf £Sfc* [0077] C©* ^HCt/C, *&B©B 1 

[0 07 3] fflBBBS b»*. BBBB9 aWt^t© ±E©B 1 SUM*** ♦)*-■. ftV «*?«r<SiS-f £C 

■t. **BM-ct& teaBH©st-B©#B, *©te (B>*#6^©*2ies^» 

bb . u c , i£B« d s - c d m a a jjkw i ^mimstxm i ;bb«b©&©««: at, > x 

**©BBBK*ft'"C. HB£B«WW**>i''B*T $^^£M;ifcl3SSK'$-£C4K:J: Ofii^f 

cceftusnsc'c, ssgsaarfis&a c 4#*c« . [ o o 7 8 ] t czx\ %m®v>tiMim&vfcm$ti 

ic*tbxftfocm%jv*>2>, Dirjitttbv ^x^^tj^^hctifix^i, m\ OK. *» 

fc*!>. &<mt&t-mc®m&3mmz\tifimutj: ^<om2^m»K.^6n:wmi> s - c dma*s* 

vc. &g<P'hsjfk&ffiis-r&c±#-e*, «^«HKa ^<,»fc^aa^®«;t«gisi^^D y^aist. c© 

* KtcB^-ct*. a i ok**, mumm* e it. ^si/fe^m^* 

[0074] < a i > *£im>m i i^MBkwmM wmm&mA % xvo ><- v <*•£&©*> . c© 

tti$. ±&m\&te&&xmi,>znxi>tc> 20 mt> $<ffift®xm.$nt<.it&i'7 > )**mt<o 

ib*&&tfLXit&. -rtet>*. t~*< ->X. /W^V9FB44a, **1f4 4 I), ©SH&B 

IJ-^^'J > >W 1 ©i5£i*. 5% { 9 ) J: ♦} , »J 84 4 c . 9 0* #ti84 4 d , 5 *1M 4 e . A/D 

> ^WRlii, ? v 4 ft £©T\ «* y &fcgf 4 4 f . fcU&U'T'iJ *>##££8S 4 4 f . A/D 

HHBBB*t£Btt (. ». &fcB 4 4 h . f 4 V '? * "? 5 *■ K 3 < tl '9 < ^ 

[0075] 09 i*, *£?1©B1 nWZncvmMK. K7vA*) 2 1-1. 2 1 -2. J|]#S44 i , 

f^yjiA* ? ? ^ )itt<o^a 7 ?mx<h 4 4 ) i&zttxxft&snxi.**. 

o. bhk*?^ * k? < .o<$ 1 1 a, $ [0079] cct\ ±ia«>sri^is^si4i3n;f?^«: 

AAMBBBl OKi-j-clSt^+wteFF 0 l %<0*)*> 30 ±&«>B 1 IdWBrof < 1>*A^*^ fy 

y*w^*, -tf-^^y >i»«Has«:f? iznx ma f^wm zmtnitti->xK>z. x 

$Sl<Dm&.M : iZl'>Xiiit)Trti>V>X. im7-*kWl It. fJ.it, 7i!>*A,-7?9\FyA**#. 2WcVX 

9*<?:tj:jLxftf&2tlX^t> 0 [008 0 ] lil/fcA^K, -:X^tcOPSK4^ 

[0076] CC-C, iJaC'^l^te^ilSlCff^* \,»*i**OV. gmutcl ch7-t>VD, t. Qch 

> h"a b-Vgf!®? y 7 77 D ? 7©»l*. * 9 { 3 ) 4 . 
< « 0 , *- > J^$9iiHlfflO!>-fe U » 3r*s,e;.*40 
S, + ) • S, 

= D, • <C, - i • C. > + D. • (C. + l-C, ) ■ • <lO) 

&fthtl> ft*. Di C, <Dft#t. D, • i-C. ^J:5K&^6, 

©i+|S4*8ll«?©'? c -f l?9t*-7v*fy 4b*'?\ : itt-» [008 1 ] ChKlO. f«*li. I chV»<Ztcm? 

X*.*tci><D&. & { 1 0) JHUBflO^tC, ich-f- 42-TO-T-f ^if^U^-yf K7 ^l<**''£>5!4 bfcStJ? 

*D, 4. (C, - rC, ) 4©ltSt1?^<f^«fc^lC 4. \-XF>7 iV*>\,W?Yy *A>*X?its>>-l5 % 

fcva>4. $/cralf(C. D. C. ©H-#4. D. • Qch©>OUCB**2'?©? c *yjr*-»sr*K:J.f 

r-if^ofl^c^©*, ^ ( 1 0) !P2«©J:^K, Q JU*W/^C4t?, igSSBP^ri*. Bi. !K2©2 

ch^-*D, 4. <C. + tC, ) 4©H-fSC1f«f 50 WO¥< l>$ * K? < iUiftMttfJ: ^lCfa5 4 
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[0 08 2] -eOTT. £dt/fc I chiOch©?-* 

T»9«Mr$. 131 IK. *«^<Z)^2^te^iSo^ 

* K7 <.'L<£®7'07 J? a**?. 
C<C'@ 1 ! tCmf, •? jr^^^JBS^-V S>**-?7 * 
K7 <**2l-l. 2 1 -2 it, ffiJS*?-*A/5*«ai 

-;<-tf-V7-'J>y@S&8. i^@S&9. SO'*- 
7 l> > *BB8 8 , ##®B9 9 4*St;ir1§s£<*nr 
l» J -S. 10 
[0 08 3] H-fc -*^P«^2^B6S5!«m 
M^^«5$f-?-'«Effi7 It. *-.><-y-^7y 

> J*1§B8 7*y > ^0R88 8 t<D&m 

c<om 2tc*?&mte& : ? : -$- > ix®n7 

lit. MUcft£fcAjj7*-**til*U 

bbkmo-c. 7*-**atiw*<>© , c*<?T. is*© 

[0084] ^-^^^^ > *1i]8S8 8 Si, *-tt+ 

> t* y > ?BB 8 1 wax* ^ r . ffl/iT - * / < * u i> 

X *0B7 7 PJ®i£«©F F $ 1 3 C5+*6 1 ~?<Dft}l 20 

l'?*<SLT>88a. O -tt«fl!>F SM88 I) 
**£*.ir-18s£*4ra>*. amqBB9 9lt, i«»HB 

9<L|sjtrc&vc, *-;<*>7 r y>**ijaiBB8 8rt 

<PtB/Ji, ttS* U 7- y *f?9 u * 2 7 (DffiftK: fc tf 
titftl'7'U *J?^4«r. J&3BS&9 9aiC*H>-CEX 
OR8WI/T. *<£?^-C©&:il*togiBS&9bt<:*H' 
r s torture tB^f 4 ®r*> 

[0085] C <0£ 7 ttt$0ZK.£ 0 . ^HtR**- * 
X@B7 7<DliJ73li. jtmmtUX. *w<-yo7y 30 
>^EBS8R^=|--.'<^7*y>i^l8a8 8«:. 

i*+*ABiu*flH»±BBs*i, *<o&jvmima 
Qt»him&ii2fi-i>o m&ic, *-<'<-*is-7i}-^im 

[0 08 6] Sfc, St&c^oitbtfUr, 

7'J 1^ yfeAH jfcSirF- * A3? *@B7 

7|*1©FF s 1 3#. *fc*><>«*W:flWSn. 

ss8. 8 8^Asnrv»^tc«,^t>^-r. 

JBS-Cli, 4BEfln<!>flt£04Hlk r-^flDteUtt, » 
*ttJtt£*fflit,t:, J2^ia?DS-CDMA^C«>*fi 

<nm$fih<j>x. mgv&izim^fHciat&zizzct. so 
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i*x*t>o cftitSfc, ®it\X, WWWDJ: ^aiMW 
[0 08 7] <C> {-©ftd 

Fs l 3©A^ »f >y*t»S«*ilil/"C. &F 
F 1 3a<D^-tv-y.'l,ig^=£fi^-?S^^»'Ct,^ 

U7 l»:7'7D ^7*5f> • *7$Ji»IT^^br i 
&S^7 U s -J? D ? 7® * P 5 jrtg-f «r^f^ X 7 

[ 0 0 8 8 ] S7 y ? 77 n ? 7Wn-; J'JS^^I^ 
Ofc W7»W«B*»*?. ? a -9 ?gJ2aF F s s«isaiig 
%t(Ol$!%&m 1 StC^T. COli] 1 bkifr? F F s 1 4 

it. fcfc^- > A>?*iJiigiB i 0 ■frhvwwismcfci:, 

®CFFl4a. 8fflfl>AND7 f -h 1 4 b, 8ia<J>.'< 
•?7r 1 4 c£*fr*Tl*sKi*ttTV*. CC-C. (Hi 

A^'CteO, Z.fi*>i>\ :xn<o* -<'<V>7 >) 
8Kta^sn*. 

[0089] S/c, F F 1 4 ait, AND ¥— h 1 4 I) 

DFF <iS$27 y 7 77 n ? 7) «f ^Sl'Stl*. * 
ft. AND?'- H 4 bit. AA*ilMBBi:'*>o-C, 

si^-^A^niswiagsi oa.£«>*K#d^Kisi;'c. * 

t&Sic ^- * * 9 h 4 . Hm-T~ it A>j$lJSD|lB 1 0 
ttJ^j ^ F F AASfljWS^R B-CN T i©S&Sl 
{Sfc^r, «:CC'ta^F F 1 4 aC'DiS-T-ccAfrStt 

[0090] S^c ->< ? 7 7 1 4 cit. F F AftSHME 
^RB-CNT^SSS^C, FF 1 4 a tCffi731*S<> 
OC*i. 116 <a)(C > a 7 *^i*SF F 1 4 a 
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